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paper on Centrifugal Pumps, of which no report is preserved; and in 1855 a paper on a windmill and centrifugal pump (No. 3, p. 16). The best description, however, of his improved centrifugal pump with exterior whirlpool is to be found in the paper read before the Institution of Engineers in Scotland on 27th October 1858 (No. 4, p. 16).
Two other important lines of thought that interested him in later years come directly from his work on turbines and centrifugal pumps, viz. improvements in the friction brake dynamometer, and improved methods of measuring the flow of water. He contrived the jet pump in order, as he says in a note, to drain the pits of his turbines when this was required for purposes of cleaning: see the paper at the British Association of 1852 (No. 6, p. 26).
Experimental results showing the efficient action of the jet pump were given at the British Association in 1853 (No. 7, p. 27). A subsequent paper, read before the Royal Dublin Society on 1st June 1855 (No. 8, p. 30) gives a further development of this invention, viz. the provision of a series of jet pumps for use in draining swamps, so arranged that more or fewer could be used according to necessity. His own words, in a paper read before the Chemico-Agricultural Society of Ulster in 1859, may be quoted:
" Now, it is to be observed that the je.t pump cannot work at all with less than its full supply of water. A simple Jet-Pump is therefore not suitable for working on a varying stream of water. For the drainage of lands, however, it is proposed that a series of Jet-Pumps should be so combined as that one, two, three, or more of them will come into action according to the amount of water supply flowing at any particular time. This is effected by placing any number of them, such as four or five, in a row underneath their supply cistern, and arranging the inlets for the water to them in such a way that when one has got its full supply, whatever surplus water there may be shall flow on to the next of them, and so forth with the others of the series."
In this paper he further stated:
" That a jet pump had recently been erected by William Forster, Esquire of Ballynure, near Clones, a member of this Society, for draining a portion of the wet lands adjacent to his house; and that the performance of the pump in raising the water had been found to be fully successful."